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1)  Hydrologic buffer-zones for mires1)  Hydrologic buffer-zones for mires

The protected mire, the rewetted peatland or the regenerating mire or parts of them are The protected mire, the rewetted peatland or the regenerating mire or parts of them are 
called called core-zonecore-zone..

Hydrologic buffer-zones are Hydrologic buffer-zones are areas in the surrounding of the core-zone,areas in the surrounding of the core-zone,  which shall  which shall 
influence to the hydrologyinfluence to the hydrology  of the core-zone in a way that the mire can exist and  of the core-zone in a way that the mire can exist and 
develop in agreement with the aim of protection. develop in agreement with the aim of protection. 

This could be:This could be:
 Protection against lowering of groundwater-level. (Zone 1)Protection against lowering of groundwater-level. (Zone 1)
 Guarantee of a sufficient water-supply. (Zone 2)Guarantee of a sufficient water-supply. (Zone 2)
 Protection of special vegetation, which needs special nutrient- (and other) conditions Protection of special vegetation, which needs special nutrient- (and other) conditions 

influenced by water-transport. (Zone 3)influenced by water-transport. (Zone 3)
These are These are buffer-zones in the strict sensebuffer-zones in the strict sense..

The rewetting of a peatland or regeneration of a mire (core-zone) may also The rewetting of a peatland or regeneration of a mire (core-zone) may also influence influence 
the surrounding areasthe surrounding areas  (upstream or with communicating groundwater-levels,  (upstream or with communicating groundwater-levels, 
mostly rising water-level).mostly rising water-level).

In these areas land-use must be adapted to the new conditions. In these areas land-use must be adapted to the new conditions. 
We call such areas We call such areas buffer-zones in a further sensebuffer-zones in a further sense or influence-zones. (Zone 4) or influence-zones. (Zone 4)
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1.1)  Hydrologic buffer-zone 11.1)  Hydrologic buffer-zone 1

Core-zone Hydrologic 
buffer-zone

Climatic 
buffer-zone

drained 
mire

EGGELSMANN 
1975

Rewetting/ protecting 
of only a part of the 
peatland/ mire

hkL fSZ ∆⋅⋅= 200
EGGELSMANN 1982

Empiric equation:Empiric equation:

Experiences:Experiences: EGGELSMANN 1990

width

The oldest concept of 
hydrologic buffer-zones for 
mires in Central Europe and 
most used in Germany



    

For a bog with  P-ET (year) > 0 and impermeable layer in the ground
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Summer-equation Summer-equation 
(unsteady flow):(unsteady flow):

Only applicable for the conditions of North-West of Central Europe!Only applicable for the conditions of North-West of Central Europe!



    

For a fen with an impermeable layer in the ground:

Core-zone

Calculated as a half-distance of drains Calculated as a half-distance of drains 
by a proposal of EGGELSMANN (1982) by a proposal of EGGELSMANN (1982) 
& BLANKENBURG & DIETRICH (2001):& BLANKENBURG & DIETRICH (2001):

BLANKENBURG & DIETRICH 2001⋅
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For a bog with an permeable layer in the ground:

-  unsteady groundwater-modelling -  unsteady groundwater-modelling POELMANN & JOOSTEN 1992      ~ 2000 m wide ~ 2000 m wide buffer-zone buffer-zone 
(Groote-Peel national park)(Groote-Peel national park)



    

1.2)  Hydrologic buffer-zone 21.2)  Hydrologic buffer-zone 2

Core-
zone

Catchment 
of the 
mire-
hydrologic 
buffer-zone

Less water-
supplied  mire

EDOM 1999

Principles: 
2) Changes in land use in the hydrologic 

catchment may change the water-
supply of the mire. Such changes can 
be: 

• Mining, especially beneath the 
groundwater-level (mostly gravel or 
coal)

• Afforestation or changes to more 
transpiring vegetation

• Water use (e.g. drinking water)

6) In the hydrologic catchment the land-
use must be organised in a way that 
the water-supply is optimal/ sufficient 
for mire-existance or –regeneration. 

More water-
losses in the 
catchment
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Identifying of the hydrological catchmentsIdentifying of the hydrological catchments

FLECHTNER 1998

water-supply mainly from the second  and the third aquifer,, a little bit 
from surface waters.

This mire has 3 different hydrological catchments. Two groundwater- 
and one surface-water catchment.
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Surface-flow-catchment ≠ Groundwater- catchment
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Metelmoor – West-Mecklenburg



    

Mire without a groundwater-catchment and with an 
ineffective surface-flow-catchment (because of small slope and 
good infiltration)
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mire

Regional 
groundwater-
level

Moorteich – Saxon Switzerland (Sandstone)



    

Conclusions: Hydrologic buffer-zone 2Conclusions: Hydrologic buffer-zone 2

1)1) The - according to the water-supply of the mire - important parts of the The - according to the water-supply of the mire - important parts of the 
catchment-areas must be identified catchment-areas must be identified  buffer-zone.   buffer-zone.  

2)2) The land-use in the buffer-zone can be organised:The land-use in the buffer-zone can be organised:

• In a In a protecting wayprotecting way: The water-supply is sufficient.: The water-supply is sufficient.

• In a In a developing waydeveloping way  (improving of water-supply): e.g. forest-cutting,  (improving of water-supply): e.g. forest-cutting, 
forest-conversion (less coniferous, more structure), reduction of water-forest-conversion (less coniferous, more structure), reduction of water-
abstractionabstraction

• In a way of “In a way of “planned changing wise-useplanned changing wise-use”: Every planned change in the ”: Every planned change in the 
buffer-zone must be proofed by hydrological expertise. An acceptable buffer-zone must be proofed by hydrological expertise. An acceptable 
extent of the planned change can be found by water-balance-modelling. extent of the planned change can be found by water-balance-modelling. 
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1.3) Hydrologic buffer-zone 3 1.3) Hydrologic buffer-zone 3 
(nutrient-protection)(nutrient-protection)

Swiss experience: BUWAL 1994 (Marti et al.): “Pufferzonenschlüssel” Swiss experience: BUWAL 1994 (Marti et al.): “Pufferzonenschlüssel” 
(buffer-zone-key) (buffer-zone-key) 

  mostly zones between 20 – 40 m, max. 70 mmostly zones between 20 – 40 m, max. 70 m

• Zone only relates to different agricultural useZone only relates to different agricultural use

• Methods must be improved by hydrogeochemical models!Methods must be improved by hydrogeochemical models!

Zone 3 can be combined with hydro-buffer-zone 2 or with nutrient-Zone 3 can be combined with hydro-buffer-zone 2 or with nutrient-
accumulating mire-vegetation.accumulating mire-vegetation.
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2)  Climatic buffer-zones for mires2)  Climatic buffer-zones for mires

Climatic buffer-zones are Climatic buffer-zones are areas in the surrounding of the core-areas in the surrounding of the core-
zonezone, which shall , which shall influence to the energy-supplyinfluence to the energy-supply   or the air-or the air-
based matter-(nutrient-) supplybased matter-(nutrient-) supply  of the core-zone  of the core-zone in a way that the in a way that the 

mire can exist and develop in agreement with the aim of protection.mire can exist and develop in agreement with the aim of protection.  

This may be:This may be:
 Protection against too much evapotranspiration. (Zone 1)Protection against too much evapotranspiration. (Zone 1)
 Protection against atmospheric depositions. (Zone 2)Protection against atmospheric depositions. (Zone 2)
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2.1.1)  Climatic buffer-zone 1 -principles2.1.1)  Climatic buffer-zone 1 -principles
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AdvRNETMire +⋅= α
ROMANOV - equation:ROMANOV - equation:

ROMANOV 1961

Influence on radiation:

Filtration of radiation

Forest alongside 
the mire, 
(especially effec-
tive on a slope )

On the East and 
on the West side 
(or in northern 
countries) an 
especially long 
shadow reduces 
the ET in the 
morning or 
afternoon
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AdvRNETMire +⋅= α
ROMANOV - equation:ROMANOV - equation:

ROMANOV 1961

Influence on advection:

For: large mires, centre of large mires, 
wind-protected mires, mires in wet or 
cold regions (ROMANOV 1962):
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Oasis-effect: Oasis-effect: 

equation of oasis-effect:equation of oasis-effect:

0≈
=⋅= ∞

Adv
ETRNETMire α

For: small mires, marginal areas of large 
mires, wind-exposed mires, mires in dry 
or warm regions (BAVINA 1967 ….):
Advection can be important !!!



    

Combination of the radiation- with Combination of the radiation- with 
the advection-effect for small mires: the advection-effect for small mires: 

Wind- and radiation-protected mire 
with small evapotranspiration

Wind- and radiation-exposed mire 
with large evapotranspiration

© HYDROTELM - Frank Edom

Ombro-mesotrophic development 

Meso-eutrophic development 

For small ombro- or mesotrophic For small ombro- or mesotrophic 
mires in not very wet landscapes mires in not very wet landscapes 
it might be good to establish a it might be good to establish a 
climatic buffer-zone with forestclimatic buffer-zone with forest. . 
(Zone1b)(Zone1b)

Core-zone

Climatic 
buffer-
zone

Climatic 
buffer-
zone



    

For For largelarge peatlands, where  peatlands, where only a partonly a part shall be regenerated or protected as  shall be regenerated or protected as 
a mire : a mire : 
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To reduce the ET in the core-To reduce the ET in the core-
zone a minimal area around zone a minimal area around 
(Zone 1a) should be rewetted.(Zone 1a) should be rewetted.

Core-
zone Climatic buffer-zone



    

3)  Some examples for buffer-zones3)  Some examples for buffer-zones
Mothhäuser Haide 

(Erzgebirge/ Krušne hory)

Core-
zone

Hydrologic 
zone 2+3 
and climatic 
zone 1b

Hydrologic 
zone 2+3 
and climatic 
zone 1b

Climatic 
zone 1b

Climatic 
zone 1b

Climatic 
zone 1b 
+specific 
forest-
protection
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WENDEL 1991, EDOM & WENDEL 1998



    

Core-
zone

Hydro-
logic 
zone 2

Hydro-
logic 
zone 2

Climatic 
zone 1a

Grenztalmoor 

(Vorpommern/ NE Germany)
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Läusepfuhl 

NW Saxonia

Core-
zone

Climatic 
zone 1b

Hydrologic zone 4-
Influenced zone
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Dubringer Moor 

NE Saxonia

Core-
zone

Hydro-
logic 
zone 2



    

For succesfull regeneration of more mires in Europe we need buffer-For succesfull regeneration of more mires in Europe we need buffer-
zones!zones!

Thank you for your attention!Thank you for your attention!
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